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Abstract 
Many factors influence the growth of microorganisms on and in meat, including 
temperature, moisture content, oxygen, pH, and meat nutrition. Meat is a medium that is very 
suitable for the growth of microorganisms because it has a high water content of 68-75%, high 
nutrition, complete mineral content and a pH 5.3 - 6.5. Contamination of microorganisms on the 
surface of meat or carcass has started since the slaughter of livestock until the meat is consumed. 
The purpose of this study was to evaluate the presence of microorganism contamination in meat 
sold in traditional markets in Makassar. Beef and beef liver were taken from traditional markets 
in Makassar and then tested for Total Bacteria, Salmonella sp. as an indicator of pathogenic 
bacteria contamination in meat. The total bacterial contamination of beef and beef liver was still 
higher than the provisions of the Indonesian National Standard and the bacteria that could be 
suspected were Salmonella sp. 
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INTRODUCTION 
Microorganisms found in meat can originate from live livestock infections, and post 
mortem meat contamination (Mohamed, 2007). Sources of contamination or infection can come 
from the slaughterhouse can come from the surrounding soil, skin, contents of the digestive tract, 
water, the tools used during the carcass preparation process (for example knives, saws, pulleys 
and hooks, and tools for viscera), floors, dirt in the air and also slaughterhouse workers 
(Diyantoro and Wardhana, 2019). Meat from slaughterhouses distributed to traditional markets 
will experience additional contamination from air, dust or hands from sellers and buyers in the 
market (Rustam et al., 2019; Martiana et al., 2020). 
The initial contamination of meat can come from microorganisms that enter the blood 
stream at the time of slaughter if the tools used for removing blood are not sterile because the 
blood is still circulating some time after slaughtering (Diyantoro and Wardhana, 2019; 
Mohamed, 2007). Subsequent contamination can occur through the surface of the meat during 
meat preparation operations, namely the process of cleavage of the carcass, cooling, cutting of 
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carcass/meat, storage, distribution, and others (Sohaib et al., 2016). Anything that comes into 
contact with meat directly or indirectly can be a source of microbial contamination (Haruni et al., 
2019). To overcome or reduce this contamination requires hygienic handling of meat with the 
best possible sanitation system (Aburi, 2012). Microbial contamination of meat will determine 
the quality and shelf life of meat and processed meat (Lee, 2018). This study aims to obtain an 
overview of the microorganisms in meat and liver circulating in traditional markets in Makassar, 
South Sulawesi, Indonesia. This research is very important considering that all consumers' health 
depends on the food they consume which is included in the realm of veterinary public health. 
MATERIALS AND METHODS 
Sample collection 
Meat and beef liver 10 g are taken from 3 traditional markets in Makassar. Meat is put in 
a cold box and transported to the microbiology laboratory of the Faculty of Animal Husbandry, 
Hasanuddin University, Makassar. 
Total Plate count 
Twenty-five grams of beef and beef liver were put in a stomacher and mixed with 225 ml 
of physiological NaCl (1:10 dilution), then again diluted in series and each dilution was taken 1 
ml and put into a sterile petri dish. Plate Count For a sterile agar with a temperature of 50°C, it is 
poured into the petri dish while shaking it. After the agar has solidified, it is incubated at 37°C 
for 20-24 hours in an inverted position. The growing colonies were then counted using a colony 
counter (Montville and Matthews, 2008). 
Isolation and Identification of salmonella sp. 
The meat and liver were sterilized on the outside with a spatel, then cut into 1 cm³ width 
with sterile scissors. A total of 25 g was added to 225 ml of pre-enrichment media and peptone 
water, and incubated at 35-37oC for 16-20 hours. After that, the sample was inoculated on the 
Selenite Cystein Broth and tetra thyonate enrichment medium and incubated at 35 – 37oC for 18-
24 hours. From this enrichment medium then etched on Selenite BPLS and XLD agar and 
incubated at 35 - 37oC for 20-24 hours 
Biochemical Identification 
Colonies characterizing Salmonella were grown on TSIA and LIA and incubated at 35-





























Figure 1.  The flow of examination for bacteria in meat and beef liver  
RESULTS AND DISCUSSION 
The microflora in meat varies, where the bacteria can be contaminated from livestock 
with the environment and the various ways of raising animals and post-harvest processing with 
varied feed sources (Lulietto et al., 2016; Alegbeleye et al., 2018). These meat micro flora may 
be mesophilic bacteria originating from the animal itself or bacteria from the soil or floors of 
slaughterhouses, from workers in slaughterhouses or markets, from the air, and from equipment 
during processing (Diyantoro, and Wardhana, 2019; Prattis et al., 2015). 
Table 1. Total Plate Count Agar from meat and beef liver samples from traditional markets in 
Makassar 
 
Sample  10-4 
Meat ICBC 
(>300) 
Beef Liver ICBC 
(>300) 
Note: ICBC= It Cannot be counted 
 In Table 1, data on the total number of bacteria in beef and beef liver is more than 
3,000,000 or 3 x 106 / g. This result exceeds the requirements of the Indonesian National 
Standard (INS) 7388-2009. This indicates that the number of microbes in beef and beef liver is 
more than the maximum limit in INS, indicating that the level of sanitation during meat 
processing is still many sources and critical points that allow contamination. The surface of 
freshly slaughtered meat usually contains about 102-104 bacteria / inch², consisting mainly of 
Selenite Cystein Broth (Enrichment 
Media) 
Incubated at 35°C for 24 h 
 
Colonies characterizing Salmonella 
were grown on TSIA and LIA 
(confirmatory test) Incubated at 35-
37°C for 20-24 jam 
Scratched into BPLS and XLD 
Incubated at 35-37°C for 20-24 h 
 
25 Meat and beef liver) + 225 ml pre-
ecrichment media + Pepton water 
Incubated at 35-37°C for 16-20 h 
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mesophilic bacteria which probably originates from contamination from the digestive tract and 
from the skin (Harlia, et al., 2017). The number of mesophilic bacteria in raw meat indicates 
sanitation at the time of slaughter (Jaja, et al., 2018). The types of bacteria that are often found in 
fresh meat include coliform, Escherichia coli, Staphylococcus aureus, Clostridium perfringens, 
Salmonella, and Enterococci (Bintsis, 2017). 
Isolation and Identification of Salmonella sp. 
In BPLS media, 2 kinds of colonies grow, namely yellow with a yellow zone around the 
colony which indicates that the bacteria ferments lactose or sucrose so that it is suspected that the 
bacteria are Escherichia coli, Enterobacter, or maybe Citrobacter, Klebsiella, Citrobacter or 
other enteroctericeae (Chauhan et al., 2013). While the other colonies are red with a bright red 
zone around the colony which indicates that the bacteria do not ferment lactose and sucrose so 
that the bacteria are thought to be Salmonella, Proteus, or Pseudomonas. 
 BPLS media is a selective medium for the identification of Salmonella (except S. 
typhosa) in meat, meat products, and other food ingredients. This medium contains sodium 
deoxycholate which specifically inhibits the growth of Proteus whose colonies spread. The 
composition of this medium is peptone from meat 10.0; meat extract 5.0; yeast extract 3.0; 
disodium hydrogen phosphate 1,0; sodium hydrogen phosphate 0.6; lactose 10.0; sucrose 10.0; 
phenol red 0.09; brilliant green 0.0047 and order 12.0. If the growing colony is red surrounded 
by a bright red zone, the microorganisms do not ferment lactose and sucrose (Salmonella, 
Proteus, Pseudomonas). If the colony is yellow surrounded by a yellow zone, the bacteria are 
fermenting lactose and sucrose (Escherichia coli, Enterobacter, Klebsiella). 
 This medium contains lactose, so that if the bacteria can fertilize lactose it will be 
degraded into acids as indicated by the phenol red pH indicator which changes color to yellow. 
The indicator is generally a dark red color in the alkaline range. The growth of Gram-positive 
microbial flora accompanying the samples, for example, Salmonella typhi and Shigella was 
largely inhibited by Brilliant-green. Salmonella growth, however, is enhanced by a richer 
nutrient substrate medium. The increase in the growth of the microorganisms that accompany it 
is greatly prevented by increasing the concentration of Brilliant-Green. Salmonellae cannot 
ferment lactose or sucrose. 
Table 2. The characteristics of the colonies that grew on BPLS and XLD media from meat 
samples from traditional markets in Makassar 
Media Coloni Coloni Characteristics  
BPLS 
1 Yellow color, flat edge, convex surface, shiny, yellow zone formed around the 
colony 
2 Red color, flat edge, convex, shiny, a bright red zone is formed around the colony 
XLD 
1 The colony color is black, flat edge, convex, shiny, there is no zone around the 
colony. 
2 The colony color is yellow and a yellow zone is formed around the colony, opaque. 
3 Colonies are light yellow in color, opaque, and a yellow zone is formed around the 
colony, and precipitation is formed around the colony 
BPLS : Brilliant-green Phenol-red Lactose Sucrose Agar 
XLD : Xylose Lysine Deoxyclolate 
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 On XLD media (Xylose Lysine Deoxycholate Agar) three kinds of colonies were grown. 
The first colony is a yellow colony with a black center and does not form a zone around the 
colony that characterizes Salmonella. The second colony is a yellow colony with a yellow zone, 
opaque which characterizes Klebsiella, Serratia, or Hafnia. Whereas in the 3rd colony the colony 
was cream (light yellow), opaque and there was precipitation around the colony which 
characterized Escherichia coli, Enterobacter or Aeromonas. 
XLD media is a specific medium for isolating and differentiating pathogenic 
enterobactericeae, particularly Shigella spp. and Salmonella spp. (Park et al., 2012). The 
degradation of xylose, lactose, and sucrose into acids causes the red phenol to turn yellow. H2S 
production is an indication that the thiosulfate and iron (III) salt reacts causing black 
precipitation of iron sulfide in the colony. Bacteria that decarboxylase lysine cause lysine to 
cause a purple color around the colony due to an increase in pH. A longer incubation it can cause 
the yellow discoloration to turn red. 
Biochemical Identification 
The results of the biochemical identification can be seen in Table 3. Colonies that grew 
on XLD and BPLS media characterized Salmonella sp. planted on TSIA and LIA media. In 
TSIA media, it turns out that the butt shows an acid reaction which indicates that the bacteria 
ferments glucose and the slant is red which means it does not ferment lactose and sucrose. 
Besides that, there is the production of H2S (forming a black color) so that the bacteria is thought 
to be S. typhosa or S. gallinarum. 
Table 3. The characteristics of the expected bacteria Salmonella sp. on TSIA and LIA media 
Media Butt Slant H2S Gas 
TSIA   I Black Red + - 
         II Black Red + - 
LIA   I Yellow Red - - 
       II Yellow Red - - 
Note: TSIA (Triple Sugar Iron Agar) 
          LIA (Lysine Iron Agar) 
 The LIA medium on Butt shows a yellow color (glucose fermentation) and Slat is red and 
no H2S is formed so that it is suspected that the bacteria is Proteus (Parija, 2012). For a more 
accurate confirmation test to the species and subspecies level, DNA extraction by PCR and 
sequencing can be followed to confirm the contaminant bacteria. 
CONCLUSION 
Evaluation of the beef and meat liver collected from traditional markets in Makassar city, 
in terms of microbiological quality, the meat and liver contain a number of microbes that exceed 
the Indonesian National standard, and are suspected to be containing pathogenic bacteria. Based 
on the results of colony observation and biochemical characteristics, that bacteria were 
identified. Therefore, to process the meat until it is ready for consumption, it must go through the 
correct cooking process so that the nutritional value contained in the meat reaches the consumer's 
table. 
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